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(54) Material for metal casting equipment 

(57) A process is described for the production of a 
material for the manufacture of metal casting equipment 

in which an aqueous siurry comprising ingredients tor 
the formation of a calcium silicate matrix and polyacry- 



(onitrile-based carbon fibre is moulded, and the moulded 
body is autoclaved to produce a calcium silicate matrix 
substantially comprising tobermorite. The aqueous slur- 
ry contains from 1.5 to 25% by weight of a pre-auto- 
claved calcium silicate slurry. 
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(P A N )-based carbon fibre, 

(ii) moulding the slurry to form a moulded body, 

(iii) removing excess water iherefrorn. and tor such a time, as is necessary to 
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equipment comprising inaredients for the formation ot a calcium silicate matrix and (b) poly- 

lorming an aqueous sluriy compns.ng (a) '"f ™*XousDaste extruding said viscous paste into the desired 
acrylonitrile-Lad carbon fibre; mhclngsaidslurryt^^^^^^^^ 

Jr.; and autoclaving sa,d torm at such a '^PJ ^J^^^^"^^^^^^ ,obermorite. wherein the aqueous slurry con- 
the ingredients (a) into a calcium s.licate ^^f^^ L^coS^^^ pro-autoclavod calcium silicate slurry, 

taina from 1 .5 to 25%, by weight based on the ^'""V;;'^',^^^^^^^^^^ theology of the pre-autoclaved calc.um 

3..rr : in" i:::^^:^:^^^^ and substantia., .proves their e«ectiveness .n 
reinforcing the material and preventing crack propagation. intended to mean that the calcium silicate 
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erably more than 95% . by weight, of tobermorite. The matrix may also contain minor amounts of other forms of calcium 

silic;^te^ especi^^llyxonotlite. 

The calcium silicate body Is reinforced with polyacrylonltrile-based carbon fibres. The carbon fibres are suitably 
present in the body in an amount between 0.2 and 12%. by weight, preferably 0.5 to 5% by weight. They may suitably 
s have a length between 1 and 15 mms, preferably 2 to 5 mms.. and a fibre diameter o- 4 to 20 microns, preferably 7 to 
10 microns. 

The moulded body may also comprise other inert fillers dispersed throughout the matrix. These may constitute 
from 20 to 75%, by weight, of the moulded oody, and a particularly useful inert filler is wollastonite In fibrous form. 
Wollastonite is especially suitable in an amount of 45 to 55%, by weight, based on the weight of the body 
10 Following the autoclaving step of the process it will be usual to dry the moulded body in an oven, machine, sand 

and/or trim it to the desired final shape, and then heat treat It. 

The aqueous slurry may also contain any desired inert filler, for example fibrous wollastonite, and it has also been 
found that il is ol advantage to include in tha slurry, in an amount of between 0. 1 and 3% by weight of the solids content 
of the slurry, organic fibres of length 1 to 8 mms, to assist in the moulding of the slurry. These fibres may be natural or 
^5 synthetic organic fibres, e.g. bleached or unbleached wood fibre or other modified cellulose fibres. 

Of particular advantage in the process of the Invention is the inclusion In the aqueous slurry of a small amount, i. 
e. 1 .5 to 25% by weight on the slurry solids content, of a pre-autoclaved calcium silicate slurry. This can be of either 
tobermorite or xonollite. and heips to disperse the carbon fibres uniformly throughout the aqueous slurry, with the 
advantageous results mentioned above. It is suitably made by autoclaving an aqueous slurry of calcium hydroxide and 
^0 siliceous material In a CaO/Si02 mole ratio of 0.6 to 1.2, in a stirred pressure autoclave at a pressure ol 7 to 30 bar 
for about 1 to 10 hours. 

The materials used tor the production of the calcium silicate slurries used herein may be, as the calcareous com- 
ponent, lime (calcium hydroxide), calcium oxide or Ordinary Portland Cement; and, as the siliceous component, high 
purity quartz silica flour, amorphous silica: silica fume or diatomite. for example. 
^5 Thus. In a typical mothod for producing a moulded body of the Invention, the following ingredients may be usod. 

on a dry weight basis;- 
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% by weight 


Example 1 


Example 2 


Example 3 


1 . Pre autoclaved calcium silicate slurry 


1.5 


20.0 


2.0 


2. Natural cellulose fibre 


0.5 


2.0 


3.0 


3. Fibrous v/ollastonite 


20.0 


35.0 


60.0 


4 Carbon fibro^ 3mm (RA.N. • based) 


2.0 


2.0 


3.0 


5. Ca(OH)2 


38.5 


20.8 


8.6 


6. Si02 


37,5 


20.2 


e.4 


7. Calcium silicate fines 






15.0 



40 Lime and silica are mixed in water and autoclaved at a temperature of about 200"G and a pressure of about 18 t>ar 
for about 3 hours to produce a slurry ( 1 ). 

The lime (5) and silica (6) are then mixed in water. The wollaslonile (3) is then added, together with any calcium 
silicate fines (7), and thoroughly mixed in, followed by the cellulose fibres, which are also thoroughly mixed. The slurry 
(1) is then added, followed by the carbon fibres (4), and the whole is mixed to form, an aqueous slurry. This Is then 
46 formed into shape and water removed. Typically the slurry may be extruded into pipe form or, more likely, sheeted out 
in sheet or board form. A pressure of 10-30 bar will remove substantially all the water. 

The moulding is then subjected to autoclaving at 7-1 4 bar. typically 1 0 bar. for about 1 2 hours to produce a calcium 
silicate matrix of substantially tobermorite reinforced with carbon fibres and containing wollastonite and natural cellulose 
fibres. After removal from the auioctave the moulding is dried, sanded and/or trimmed to final shape and heat-treated 
so in air or in a chemically inert gas, for example nitrogen or carbon dioxide, at about 300" C to 850*0 for 12 hours to 
remove any remaining water. 

The final products wilt typically have compositions as follows, on a dry weight basis:- 
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The results are shown in the attached Table 1. 
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calcium silicate slurry. ^, tobermorite. 
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weight. orr»nunt o1 0 5 to 5%, by weight. 

7. A process as claimed m claim 6 wherein 

microns. . on ,r, 7S% based on the solids weight ol 
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(54) Material for metal casting equipment 

(57) A process is described for the production of a 
material for the manufacture of metal casting equipment 
in which an aqueous slurry comprising ingredients for 
the formation of a calcium silicate matrix and polyacry- 



lonitrile-based carbon fibre is moulded, and the moulded 
body is auloclaved to produce a calcium silicate matrix 
substantially comprising tobermorite. The aqueous slur- 
ry contains from 1.6 to 25% by weight of a pre-auto- 
claved calcium silicate slurry. 
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